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l|N03(oql

Hr0*r*r
H00(c00H(,q)
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HS03-(oq)

H(l()(,ql

l| Ph(oqr

l|(J'|(oq)

NHI*toqt

f|3803(oq)
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H00((00-(,q)
l|S03-(oq)

S0c2-toot

HzP04-(oql
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t-tooi

H[00-(oq)
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00(c002-(,q)
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S0r2-roqt
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perchloric ocid
hydroiodic ocid
hydrohromic ocid
hydrochloric ocid
sulfuric ocid
nifric ocid
hydronium ion
oxqlic ocid
sulfurous orid (S0, + t|20)
hydrogen sulfole ion
phosphoric ocid
nitrous ocid
lrydrofluoric ocid
melhonoic ocid
melhyl oronge
benzoic ocid
hydrogen oxolole ion
elhunoic (ocetic) ocid
corbonic ocid {(02 + Hr0}
bromothymol blue
hydrosulfuric ocid
dihydrogen phosphote ion
hydrogen sulfite ion
hypochlorous ocid
phenolphtholein
hydrocyanic ocid
ommonium ion
boric ocid
hydrogen corbonole ion
hydrogen phosphole ion
dihydrogen borqle ion
hydrogen sulfide ion
hydrogen borole ion
wolel

perchlorole ion
iodide ion
bromide ion
chloride ion
hydrogen sulfote ion
nilrole ion
woler
hydrogen oxolole ion
hydrogen sulfite ion
sulfote ion
dihydrogen phosphole ion
.nilrile ion
fluoride ion
mefhonoole ion
mefhyl oronge ion
benzoole ion
oxolsle ion
elhonoole (ocetote) ion
hydrogen corbonole ion
bromolhymol blue ion
hydrogen sulfide ion
hydrogen phosphote ion
sulf,ite ion
hypochlorile ion
phenolphtholein ion
cyonide ion

ommonio
dihydrogen borole ion
corbonole ion
phosphote ion

hydrogen horale ion

sulfide ion

borole ion

hydroxide ion

5 l
30
27
23
8.1
7.8
r:

2.3
1 .3

o The percenl reoclion of ocids with woler is for 0.10 mol/l '  solulions ond is only volid for concenlrolions close to 0.10 mol/1.
All meosurements of ocid strenglhs were mode ol SAIP. No percenl reoclion is given for benzoic ocid or corbonic ocid becouse
lhese ocids hove molor solubil it ies less lhon 0.10 mol/L ol SATP. No percenl reoclion is given for indicolors becouse indicolors
ore generolly used ol concenlrolions lower fhon 0.10 mol/|.

o Volues in lhis loble ore foken from longe's Hundhook of (henistry,l3th Edition.
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2.

3.

4 .

5 .

Identify all possible acids and bases, using the Brsntlsd-l1,ir:'n
definitions.

Identify the strongest acid and the strongest base present, u:::ls
the table of acids and bases {Appendix F, page 611).

Transfer one proton from the acid to the base and predict :-'r:
conjugate base and the conjugate acid as the products.

Predict the position of the equilibrium, using the generaliza:: G
developed on page 531 and the table of acids and bases {Appendrr. i
page 6l l  ) .

W

nierciCe
Use the five-step method to make predictions for the predominc
reactions in the following chemical systems.

16. Hydrofluoric acid and an aqueous solution of sodium sulfate -
mixed to test the five-step method of predicting acid-barc
reactions.

17. Strong acids, such as perchloric acid, have been shown to red
quantitatively with strong bases, such as sodium hydroxide.

18. Predict the acid-base reaction of bleach with vinegar {Figure l5.lil.

19. Methanoic acid is added to an aqueous solution of sodiur
hydrogen sulfide.

20. A student mixes solutions of ammonium chloride and sodiur
nitrite in a chemistry laboratory.

21. Empirical work has shown that nitric acid reacts quantitativdp
I

with a sodium acetate solution.
f

22. A consumer attempts to neutralize an aqueous sodium hydrogE*
sulfate cleaner with a solution of lye. {See Appendix G, page 6t!r
if you do not remember what lye is.) l

23. Can ammonium nitrate fertilizer, added to water, be used q
ngullalize a muriatic acid {hydrochloric acid} spill? 

€

Lab Exercise 15D Testing the Five-Step Method

C o m p l e t e  t h e  P r e d i c t i o n ,  A n a l y s i s ,  a n d  E v a l u a t i o n  o f  r :
investigation report.

Problem

What are the products and position of the equilibrium for sodiu:-
hydrogen carbonate (F igure 15.16)  wi th s tomach ac id,  v ineg; :
household ammonia, and lye, respectivelyl

Experimental Design

Each of the chemicals is prepared as a solution with a concentratr, :
between 0.1 mol/L and 1.0 mol/L. Evidence is gathered to test ti.,
predicted products and the position of the equilibrium .

Figure 15.15
Bottles of household bleach display
a warning against mixing the bleach
( a queous so dium hypo chlorite) with
acids. Does your prediction of the
reaction between vinegar and
hypochlorite ions provide any clues
about the reason for the warning!

Figure 15.16
The vercatility of baking soda is
demonstrated by its use in
extinguishing ffues, in baking
biscuits, and in neutralizing excess
stomach acid. It is also used as a
medium for locaL anesthetics -
apparently, baking soda rcduces
stinging s ens ations by neutr alizing
the acidity of the anesthetic, with
the resuh that the speed and
efficiency of the anesthetic are
improved. The broad range of uses
for baking soda resuhs, in part,

from its amphiptotic charucter.
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